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Abstract 
2UJDQLFVHPLFRQGXFWRUVDUHLQWHUHVWLQJPDWHULDOVIRUVSLQWURQLFDSSOLFDWLRQVDVWKH\SURYLGH
ORQJ VSLQ OLIHWLPHV0DQ\PDWHULDOV VKRZDQ LQWULQVLF RUJDQLFPDJQHWRUHVLVWDQFH 20$5
HIIHFWZKLFKLVDOUHDG\SUHVHQWDWURRPWHPSHUDWXUHDQGVPDOOPDJQHWLFILHOGV7KHSK\VLFV
EHKLQGWKH20$5HIIHFWDUHQRW\HWIXOO\XQGHUVWRRGDQGWKHUHIRUHWKHH[SHULPHQWDODQG
WKHRUHWLFDOUHVHDUFKLVPDLQO\IRFXVLQJRQXQUDYHOLQJWKHXQGHUO\LQJPHFKDQLVP
,QWKLVWKHVLVWKHRUJDQLFPDJQHWRUHVLVWDQFHHIIHFWLQRUJDQLFHOHFWURQLFVZLWFKLQJGHYLFHVLV
LQYHVWLJDWHG2UJDQLFPHPRU\GLRGHVEDVHGRQWKHGLWKLHQ\OHWKHQHXDTEDVDSKRWRFKURPLF
WUDQVGXFWLRQ OD\HU DUH H[DPLQHGXDTE FDQ EH VZLWFKHG SKRWRFKHPLFDOO\ EHWZHHQ WZR
WKHUPDOO\VWDEOHLVRPHUVZLWKGLIIHUHQWRSWLFDODQGHOHFWULFDOSURSHUWLHV,WLVVKRZQWKDWLQ
WKHVHPHPRU\GHYLFHVQRWRQO\WKHHOHFWULFDOFKDUDFWHULVWLFVDUHGLIIHUHQWIRUWKHGHYLFHVLQ
WKH2))VWDWHDOOXDTEPROHFXOHVLQWKHRSHQIRUPDQGLQWKH21VWDWHSKRWRVWDWLRQDU\
VWDWHLQWKHFORVHGIRUPEXWDOVRWKH20$5HIIHFW7KXVDSKRWRVZLWFKDEOHRUJDQLF
PDJQHWRUHVLVWDQFHHIIHFWLVUHDOL]HG%HVLGHVWKH21DQGWKH2))VWDWHRIWKHPHPRU\GHYLFH
DOVR LQWHUPHGLDWHVWDWHVDUH LQYHVWLJDWHGUHJDUGLQJWKHLUHOHFWULFDOFKDUDFWHULVWLFVDQGWKHLU
20$5HIIHFW,QDGGLWLRQPDJQHWLFILHOGGHSHQGHQWPHDVXUHPHQWVDUHSURYLGHGWRLGHQWLI\
WKHXQGHUO\LQJ20$5PHFKDQLVP
)XUWKHUPRUH WKH RUJDQLF PDJQHWRUHVLVWDQFH HIIHFW LV LQYHVWLJDWHG LQ RUJDQLF ILHOGHIIHFW
WUDQVLVWRUVEDVHGRQSRO\KH[\OWKLRSKHQHVZLWKYDU\LQJUHJLRUHJXODULW\,WLVVKRZQWKDW
ZLWKGHFUHDVLQJUHJLRUHJXODULW\DQGWKXVLQFUHDVLQJGLVRUGHULQWKHPDWHULDOWKHKROHPRELOLW\
LVUHGXFHGEXWWKH20$5HIIHFWLVHQKDQFHG7KHVHREVHUYDWLRQVFDQEHFRUUHODWHGZLWKDQ
HVWDEOLVKHG20$5PRGHO
$GGLWLRQDOO\ YDULRXV RUJDQLF VHPLFRQGXFWRUV DUH VFUHHQHG UHJDUGLQJ WKHLU PDJQHWLF
SURSHUWLHV7KHJRDORI WKLV VFUHHQLQJZDV WRH[DPLQHDSRWHQWLDO FRUUHODWLRQEHWZHHQ WKH
PDJQHWL]DWLRQSURSHUWLHVRIDPDWHULDODQGLWV20$5HIIHFWLQDQHOHFWURQLFGHYLFH$JHQHUDO
FRUUHODWLRQ EHWZHHQ WKHVH WZRPHDVXUHV FDQQRW EH VWDWHG+RZHYHU IRU VHYHUDO VHULHV RI
PDWHULDOVWKHPDJQHWL]DWLRQSURSHUWLHVDQGWKH20$5HIIHFWIROORZWKHVDPHWUHQG
)XUWKHUPRUH WKH HIIHFW RI HOHFWULFDO FXULQJ RQ RUJDQLFPDJQHWRUHVLVWDQFH LV LQYHVWLJDWHG
7KHUHIRUHWKH20$5HIIHFWRIRUJDQLFOLJKWHPLWWLQJGLRGHVZLWKGLIIHUHQWKROHWUDQVSRUWLQJ
OD\HUVLVH[DPLQHGEHIRUHDQGDIWHUHOHFWULFDOFRQGLWLRQLQJ,WLVVKRZQWKDWWKH20$5HIIHFW
FDQEHGUDVWLFDOO\HQKDQFHGE\HOHFWULFDOFXULQJ
 


Kurzzusammenfassung 
2UJDQLVFKH+DOEOHLWHUZHLVHQ HLQH ODQJH 6SLQ/HEHQVGDXHU DXI XQG VLQG GDPLW EHVRQGHUV
DWWUDNWLYI¾UGHQ(LQVDW]LP%HUHLFKGHU6SLQWURQLN9LHOH0DWHULDOLHQ]HLJHQEHUHLWVEHL5DXP
WHPSHUDWXUXQGVHKUNOHLQHQ0DJQHWIHOGHUQHLQHQLQWULQVLVFKHQRUJDQLVFKHQ0DJQHWRZLGHU
VWDQG20$5HQJOLVFKۖRUJDQLFPDJQHWRUHVLVWDQFH۔([SHULPHQWHOOHXQGWKHRUHWLVFKH$U
EHLWHQ]XGLHVHP)RUVFKXQJVJHELHWEHVFK¦IWLJHQVLFKKDXSWV¦FKOLFKPLWGHU$XINO¦UXQJGHU
GHP20$5(IIHNW]XJUXQGHOLHJHQGHQSK\VLNDOLVFKHQ3UR]HVVH
,QGLHVHU$UEHLWZLUGGHU20$5(IIHNWLQRUJDQLVFKHOHNWURQLVFKHQ6FKDOWHUEDXWHLOHQXQWHU
VXFKW 'D]X ZHUGHQ RUJDQLVFKH 6SHLFKHUEDXWHLOH KHUDQJH]RJHQ GLH HLQH 7UDQVGXNWLRQV
VFKLFKWDXVGHPSKRWRFKURPHQ'LWKLHQ\OHWKHQXDTEHQWKDOWHQ(VH[LVWLHUHQ]ZHLXDTE
,VRPHUHGLHRIIHQHXQGGLHJHVFKORVVHQH)RUPGHV0ROHN¾OVGLHSKRWRFKHPLVFKLQHLQDQGHU
¾EHUI¾KUEDUVLQGXQGXQWHUVFKLHGOLFKHHOHNWURQLVFKHXQGRSWLVFKH(LJHQVFKDIWHQEHVLW]HQ(V
ZLUGJH]HLJWGDVVVLFKGLHXDTE%DXWHLOHLP$86=XVWDQGDOOHXDTE0ROHN¾OHLQGHURIIH
QHQ)RUPXQGLP$1=XVWDQGSKRWRVWDWLRQ¦UHV*OHLFKJHZLFKWGHUXDTE0ROHN¾OH
JHVFKORVVHQVRZRKOLQLKUHQ.HQQOLQLHQDOVDXFKEH]¾JOLFKGHV20$5(IIHNWVXQWHUVFKHLGHQ
6RPLWNRQQWHHLQSKRWRFKHPLVFKVFKDOWEDUHU20$5(IIHNWUHDOLVLHUWZHUGHQ1HEHQGHP$1
XQG$86=XVWDQGZXUGHQDXFKXDTE%DXWHLOHLQ=ZLVFKHQ]XVW¦QGHQXQWHUVXFKW0DJQHW
IHOGDEK¦QJLJH0HVVXQJHQJHEHQ+LQZHLVDXIGHQ]XJUXQGHOLHJHQGHQ20$50HFKDQLVPXV
:HLWHUKLQ ZXUGH GHU 20$5(IIHNW LQ RUJDQLVFKHQ )HOGHIIHNW7UDQVLVWRUHQ DXI %DVLV YRQ
3RO\KH[\OWKLRSKHQHQPLW XQWHUVFKLHGOLFKHQ 5HJLRUHJXODULW¦WHQ XQWHUVXFKW 0LW DEQHK
PHQGHU5HJLRUHJXODULW¦W DOVRPLW]XQHKPHQGHU8QRUGQXQJ LP0DWHULDOQLPPWGLH/RFK
EHZHJOLFKNHLW DE GHU 20$5(IIHNW MHGRFK ]X 'LHVH %HREDFKWXQJ O¦VVW VLFK PLW HLQHP
EHZ¦KUWHQ20$50RGHOONRUUHOLHUHQ
=XV¦W]OLFK ZXUGHQ GLYHUVH RUJDQLVFKH +DOEOHLWHU DXI LKUH PDJQHWLVFKHQ (LJHQVFKDIWHQ
XQWHUVXFKWXP]X¾EHUSU¾IHQREHVHLQHQ=XVDPPHQKDQJ]ZLVFKHQGHP0DJQHWLVLHUXQJV
YHUKDOWHQGHV0DWHULDOVXQGGHP20$5(IIHNWLPHOHNWULVFKHQ%DXWHLOJLEW(LQJHQHUHOOHU
=XVDPPHQKDQJNDQQQLFKWEHVW¦WLJWZHUGHQMHGRFKIROJHQGLHPDJQHWLVFKHQ(LJHQVFKDIWHQ
XQGGHU20$5(IIHNWLQHLQLJHQ6HULHQYRQ0DWHULDOLHQGHUJOHLFKHQ7HQGHQ]
$X¡HUGHPZXUGHGHU(LQIOXVVHOHNWULVFKHU.RQGLWLRQLHUXQJDXIGHQ20$5(IIHNWXQWHUVXFKW
'D]X ZXUGH GHU 20$5(IIHNW LQ RUJDQLVFKHQ /HXFKWGLRGHQPLW XQWHUVFKLHGOLFKHQ /RFK
WUDQVSRUWVFKLFKWHQYRUXQGQDFKGHUHOHNWULVFKHQ%HKDQGOXQJJHPHVVHQ(VZLUGJH]HLJWGDVV
GHU20$5(IIHNWGXUFKGLHVH%HKDQGOXQJGUDVWLVFK]XQLPPW
